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it, IN LtA: The Foodarain Outlook Throudh LOSS 
| 
~Obiectives 
The objectives of this paper are to assess past and 
) 
} 
: prospective Indian agricultural development and, on the 
1 
basis of this assessment, to forecast the probable 1985 
P 
gap between foodgrain production and requirements. 
Conclusions 
: 
; a Indian agriculture has made solid advances since the 
_ g 
a: government began giving greater emphasis to its development 


in the mid-60s. Peak year foodgrain production rose from 


77 million tons in the 1950s to 99 million tons in the 1960s 


g and 108 miljiion tons so far in the 1970s. ee declined 
4 steadily from a high of 10 million tons in 1965/66 to less 
~<f than half a million tons in 1971/72, but since then have 
_ been rising. 
: But New Delhi will have to muster a more concerted 
: effort even to maintain the current rate of agricultural 
i growth. Moreover, accelerated growth must be attained if 
q requirements are to be met from domestic production over 


The pressure of population growth on India's agri-~ 


| 
! 
| 
i 
| the next decade. 
| 
} 
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No significant decline is in sight. Death rates have fallen 
Sharply, but family planning measures have had Little impact. 
Zudgetary support for birth control programs is declining and 
pro~natalist policies extending tax, land and welfare privileces 
to large families are being continued. Whereas Indian planners 
forecast a sharply declining birthrate and a 1985 population of 
695 million, independent demographers consider Indian estimates 
of the current birth rate and population understated, foresee 
little change in the birth rate and project a 1985 populaticn 
approaching 750 million. ' 

Clearly, there is good potential for raising agricultural 
production. For example, India ranks among the world's lowest 
in fertilizer application; nearly 80% of cultivated acreage is 
unisrigated; less than 203 of cultivated land is under high 


yielding varieties (HYV) of grain; and less than 1% is sown to 


high quality HYVs. 

There are also substantial obstacles to the realization 
of India's agricultural potential. Heretofore, in formulating 
its agricultural policies, New Delhi has usually bowed to 
expediency, adopting a patchwork of measures having limited 
impact and sometimes countereffective. Now that many of the 
easier steps toward agricultural gains have been taken, the 
going will get tougher. Areas that require particular attention 


include: 
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» Hore rapid development of irrigation, especially of 


intensive systems capable of supporting the multi- 
cropping of NYVs, 

- Improved interstate ccordination of planning and 
implementation of irrigation projects, now under state 
autonony. 

© Massive improvement in the development, production 
and distribution of HYV seeds. 

» dIncreasing production incentives and reducing government 
interference in domestic grain trade, 

- Expanding agricultural credits .and giving a larger share 
to small farmers. 

We believe that the Indian government could formulate and 
implement policies that would promote self~sufficiency in food- 
grains by 1985. In the light of past performance, however, 
this is an unlikely achievement. We believe Indian agricultural 
policy will continue to be sporadically responsive to production 
shortfalls. 

Unless government performance changes dramatically, the 
1985 gap between production and domestic demand appears likely 
to fall within a range of 8 to 16 million tons. Then, as now, 
India will have great difficulty financing imports to close 


that gap. 
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wg About three-quarters of the Indians are favmers 


most of whom provide just about enough focd for their femilics. 


Domestic food Supplieu to cities and food deficit areas 


a accounts for a relatively small share of total output. 
a Primitive production methods hold down yields and farm 


income, and the resulting poverty in turn hinders the adoption 


1 
“¢ | of improved agricultural methods. TLiving on the margin of 


‘7 : subsistence, large numbers of farmers are heavily burdened 
ti, a 

is i 

ee i with debts and are unable to buy more fertilizer, water, or 


improved seeds. Many seek not the biggest crop, but the 
surest one, and they rely on time-proven methods. For the 
country as a whole the shortfall between preduction and 
consumption at present low per capita levels is small. In 
most years imports amount to less than 58 of total food 
consumption. Nevertheless, closing the gap is difficult 
because the volume needed runs into the million of tons and 
India has difficulty paying for it. 

Some less developed countries have resolved their 
food shortage problems by increasing exports to pay for food 
imports. A few have become self-sufficient 
through expanding cropped areas and using improved technology. 
But many including India, have been unable to do either and 


often seek foreign aid to meet some of their foodgrain neecs. 
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India ran cut of newly available land for cultivation by the 
early 1960s; with cnly one-sixth of the cultivated land 


diverted to needed nongrain crors (mostly sugarcane, oil seeds, 


a 


oe 


and cotton), there have been few opportunities to expand grain 
acreage. Furthermore, India's development strategy over the 
years has heen focused on building an industrial base, and this has 
required large amounts of foreign exchange. With exports ’ 
stagnating India derended heavily on foreign aid for two decades. 
From the beginning of the PL-480 program in India in 1957 until 
India ceased taking concessional grain at the end of 1971, 
PL-480 foocgrain imports amounted to 59 million tons valued at 
US $3.7 billion, accounting for 3/4 of India foodgrain imports 
during the vericd. 
Production Since 1950 

Foodgrain output, according to revised Indian data, 
peaked at about 108 million metric tons in 1970/71,* following 
two decades in which output increased an average of about 3.53 
annually. Much of the increase came during the first 
decade (see Table 1), however, when output expanded at 4.3% 


perc year compared with 2.6% during the 1960s. The major 
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* Croo. Years) 2 une. Rates of increase computed 
using a three-year movi ge, with 1949-1951, 1959-1961, 
and 1969-1971 as bases aul years. Since 1970, the 
Indian Bureau of Stati S in the Ministry of Agriculture has 
revised the whele series of foodgrain production data beginning 
in 1949. Growth rates computed using the old series show 
eee growing at 3.5% during the 1950s and 2.2% during the 
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q 
- reason for the slowdown was the decreasing availability of 

cultivable land in the 1960s, whereas expansion of cultivated 

q area accounted for some 40% of the increase in production 

; during the fifties (see Table 2). Surprisingly, the growth 

d ) in yields for all foodgrains also Geclined from 2.63 per year 
4 in the 1950s to 2.08 in the 1960s (see Table 3). Average 

] ! yields were retarded in the 1960s by the virtual stagnation 

: of yields of coarse grains and pulses, which were allocated 

q ; the poorest lands. Significant increases in yields achicved 

] : in the relatively small areas sown in high-yield wheat did 

q not offset the less than 1% annual growth in yields of coarse 

§ | grains and pulses, which together accounted for 60% of the 

i foodgrain area in 1960. Rice yields also increased at only 

: about 1.1% annually in the 1960s. ; 

a While it appeared in the late 1960s that an aorare 

: shift in the production growth rate was occurring, poor grow- 
4 ing weather since the bumper harvest of 108 million cons in 
I 1970/71 distorts any attempts to measure growth. In 1972/73, 
| output declined to 105 million tons, inpart because cf dry 

q weather in the upland coarse grains area; the 1972/73 monsoon 
q failure dropped output in all seasons and for all crops to 

y only 95 million tons; and in the 1973/74 crop year just 

ended, a dry cold winter and other ee. 
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production problems (to be discussed below)held output to 
about 103 million tons. 

Production trends during the 1970s re-emphasize 
India's basic problem of insufficient water. The growth of 
production has been not only very slow but also tighly irregular 
because of variations in the weather. At times, annual rises 
and declines have been spectacular. Absolute declines in 
foodgrain output have occurred in about one out of every three 
years since 1950. With nearly 80% of the farmland lacking 
irrigation, the monsoon's failure to arrive on time and/or 
with enough precipitation is critical, influencing not only 
yields but the areca planted as well. In monsoon areas, there 
is practically no raizfall except during the monsoon season. 
Largely because of poor monsoons, production gains during the 
early 1960s were small. The 1965 and 1966 droughts, the worst 
in 60 years, caused foodgrain output to drop 20% in 1965/66 
and to remain at nearly the same level in 1966/67. Fortunately, 
improvements in Indian agriculture, mainly the addition of 
tubewell irrigation and use of new wheat seeds, made the decline 
in output following the poor monsoon in 1972 considerable less 


severe. 


Because foodgrain production during the early 1960s 
lagged behind increasing demand, imports rose from 3.8% of 


total foodgrain availabie in the 1950s to about 6.3% in the 
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1960s. In absolute terms, grain imports averaged 2.8 million 


of tons annually curing the 1950s and 5.8 million tons in the 
mm 
: 8 1960s, with a peak of 10.2 million tons in 1965 (see Chart, 


Figure 1). MpOrts slowed in the late 1960s as domestic 


production increased and government buffer stocks were built 


up. In 1972, fcllowing the 108 million-ton bumper crop, buffer 
stocks of about 10 million tons filled all available storage 
areas and imrerts amounted to only 500,000 tons, the lowest 
level in 20 years. The 19 72/73 drought, however, quickly drew 
down stocks and brought India into the commercial grain 

market in late 1972 Imports in 1973 rese to 3.7 millic.. tons; 
in 1974 imports probably will reach 5 inillion tons. 

Serious efforts to improve the performance of India's 
agriculture hegan in the mid- "1960s, prompted by the disastrous 
drought and crowing import needs. New Delhi's strategy 
consisted of applying new technology in water-assured areas, 
expanding irrigation, increasing the general availability of 


chemical fertilizer, pes ticides, and other modern inputs, and 


maintaining farm prices at incentive levels. The success of 


JOA ne ne ae athe es ca ee ee 


the new technology -- the so-called "Green Revolution" -~- 
deperied on new high-yielding varieties (HYV) of seeds and the 


whole package of inputs reguired to make them productive. * 


* The critical characteristic of the new varieties is their 
Short stiff stems which enable them to carry heavy seed heads -- 
produced hy heavy applications of fertilizer and water -- with- 
out failing over, or lodging. Traditional varieties, when 
heavily fertilized, grow tall and lodge whe en jes2) heads becomes” 
heavy. 
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it a 
Aside from higher yields, the #HYV have the adéed virtuve of 


a short grewing season, making possible more multiple cropping. 


o 


Current Situation 


8. New Delhi planned to have 27 million hectares, or 20% 
of its foodgrain area, planted to HYV seeds during 1973/74, 
the last year of the Fourth Five Year Plan. This acreage was 
expected to be the principal means by which foodgrain output 
would be raised to 128 million tons in 1973/74. Unpublished 
Gata from the GOI Ministry of Asriculture yeport indicate that 
the total area goal was achieved right on target. 


Million Hectares 


aeaae 


1973/74 
Estimated Percent 
1973/74 Goal Achievement Difference 


TOTAL 25.0 27.2 

(revised 

to 27.0) 
Rice 10.1 10.2 + 1 
Wheat 7.7 11.5 +50 
Maize 1.2 0.5 -58 
Sorghum 3.2 nae ~62 


Spiked Milled 2.8 3.8 +38 
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HYV rice increased us planned, wheat and millet considerably 


excecdec their goals, but plans for maize and sorghum failed. 


Growth in maize acreace was limited because it is not a 
popular feed for hiw.an consunption. HYV sorghum has) poor 


grain quality and can be severely affe ceed by pests when 
grown uncer traditional methods. 

Despite the rapid increase in EYV area, production 
rumainecé far below goals in 1973/74 because yields did not 
increase as expected.* In addition to extreme variations 
| in rainfall and insufficient irrigation, the major causes of 
unsatisfactory HYV yields can be simply stated and will be 
expanded in following sections: 

~~ Development of new rust and disease~resistant 

seeds has lagged. ” 

~~ Quality standards for the HYV seeds have 

deteriorated. 

-- Fertilizer applications are continuing below 

the recommended levels. 


-- Changes in farming practices, particularly 


: have not been made. 
~~ Water control in irrigated and rainfed rice 


| 
| 
| necessary for the HYV rice to be productive, 


lands is inadequate. 


Saeed 


* Actually, HYV areca Bey have been inaccurately reported, 
either chrough ditticulties: of es timating areas now sown 
under central centrol or over-estimation through the in- 
Clusion of areas sown not to HYV, but merely to newly in- 
troduced varieties. 


-)/D- 


00 
SOO ET Cove ne one ere Anew oy FOB r sam ieg amrmnvenna mama omnets ee mm Sniee sees PRB enatetet neat am MRIS Me pepee! 14 |e te Seema RETYPE Saree tne ramet otefemmee Se ROT IRN NE AT TORER IRE SIRO AO, OF OYE Oye aNe ow Wie atte Mh OG ECR Ay eet en eee Lm A-e 6 umes & 


Approved For Release 2005/12/14 : CIA-RDP85T00875R001900030061-8 


"Approved For Release 2005/12/14 : CIA-RDP85T00875R001900030061-8 


Variations in weather and lack of data make it 
difficult to quantify the impact of the HYV seeds on output 
or to measure the shortfall in yields. When the new varieties 
of rice and wheat were first introduced in the mid-1960s, HYV 
vice achieved average yields at least 65% higher than 
indigenous xice and HYV wheat yields were at least three 
times higher. Wheat naturally became the basis of India's 
Green Revolution. By 1971/72 total wheat area and the average 


wheat yields had each increased by 6% annually compared with 


1967/68, the first year following the drought; in the same 
period wheat (indigenous varieties included) ieerwased its 
share of annual foodgrain output from 17% to 25%. 

In the two years since 1971/72, however, wheat yields 
have declined by 18% and have been a major factor in lagging 
foodgrain production. The decline can be partially attributed 
to dry weather, although concentration of new irrigation in 
wheat areas brought water to about 50% of the wheat area. 

A greater part of the decline in wheat yields, however, is 
believed to be due (a) to the spread of new races of rust to 
which the new wheat varieties are not resistant, (b) to: short- 
ages of power to run the irrigation pumps, and (c) to ferti- 
lizer shortages that held applications well below recommended 


levels. 
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Rust has attacked the Kalyan Sona variety and its 
deriviatives which by 1972/73 had been distributed to about 
80% of the traditional wheat area in northwestern India 
and to new wheat uwreas in northeastern India. When first 
introduced this variety was resistant to leaf and stripe rust, 
but by 1971/72 it was showing signs of being susceptible to 
newly appeared species of rust. A serious attack in 1972/73 
caused areas growing Kalyan Sona to suffer Losses estimated 
at up to 3 million tons. Emergency replacement of that 
variety was considered. Unfortunately, lack of adequate seed 
Production infrastructure and inadequate attention on the 
part of breeders to rust resistance has left the country 
without the means cf responding rapidly to the crisis. 


(See Section on HYV seeds below.) - 


Rice remains the most important cereal and the one 
with the largest gap between potential and performance. 
Despite the spread of HYV rice seeds to 25% of the rice 
area in 1971/72 compared with 5% in 1967/68, average 
rice yields increased by only 2.5% annually during the 
period. The reasons were mainly (a) the very high sus- 
ceptibility of the early high~yielding varieties to 
pests and disease and (b) poor water management, which 

holds dowa 
influences dates of planting and harvest, and, fertilizer 


use. The first problem seems to be well on the way to 


solution -- new Indian varieties, similar to the IRZ6 
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. @ with inbuilt resistanee to bread ranges of pests and diseases, 
4 axc in advanced stages of development. Given an adequate 


= seed production program, they shoulda rapidly replace Jaya, 

f the current Leading HYV. 

q ; Water management, essential to effective HYV utilization, 
is progressing slowly, however. Unless a farmer has his 


own tubewell, control of the timing and volume of water 


4 is 
| i application is out of his hands. Most established rice 
iq i : ' 
q areas are dependent on surface water sources, such as from 
q canals or rainfall. Timing of canal opening and closure 
‘ a . are decided from above; a ¢armer cannot control the planting 
1 date and the per:iodicity of drying fields for fertilizer- 
| Se zation required by his HYV seeds. Even when all farmers 
: in a given area may agree on schedules, the design of the 
: f 
4 : irrigation system is often such that they cannot he 
4 | accommodated. (See irrigation section below.) So far, 
as | most of the increase in rice yields has been from HYV rice 
; i 
grown aS a second crop following the wheat harvest in 
4 northern India, and from a dry season crop -- grown during 
January~May -- mainly in eastern India on the larger farms 
fl with tubewells. 
ie 
» 
EY 3 
| 
| 
E | ee 
Ed 
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Ii. Factors Affecting Puture Domand 


According to New Delhi, India now has about 586 million 


mouths to feel, or more than the combined populations of the 
q Western Hemisphere. Western demographers believe this 
q 3 official estimate is conservative. Their checks indicate the 
a 
j ‘ population coukiwell be 30 million higher. Bither way, India 
i is the world's second most populous nation. 
d 
q The Indian government estimates the present growth rate 
: of population at 2.0% annually with a subsequent decline to 


1.3% by 1985. Analysis of factors influencing population 
growth, however, indicates that the present growth rate is 
higher and that little decline can be expected during the 
next decade. Independent demographers' estimates range from 


2.1% to 2.5% with 2.2% as the most common estimate. Thus, 


3 New Delhi projects population at 695 million in 1985, but it 
@ is more likely to be around 750 million, 


oe Trends in birth and death rates give India a high potential 
fox population growth. Based on Indian census data, death 

rates have declined more rapidly over the last 20 years than 
birth rates, and consequently, population growth rates Kee ended 
from 1.3% during the 1940s to 2% during the 1950s and to 2.2% 
during the 1960s. Success in reducing infant and child 


mortality through improved sanitation and disease control has 


so changed the population age structure that the proportion 


mf] e ' ’ 


PET SS LO  E ay ed Eee 
2 ONES ea SN ca Te Or Lis Aa NES EEE LAL I ite Dh Eee h mel CR ce Pea gt ar 
t 


1 AN ee tea eet comes wo ene pes meet cot tame eee ae ERM FANN ee ARENT mm EE at ON OOO ET RTE OO RI Oe ERR Ort eS TES Nee. Nt pom meres em mI RRR ORT? Se KeoveneeD pernammrmerate oom = Suaretaseniit settee st 6, = 


DES 100875001900 


SIG 


Approved For Release 2005/12/14 : CIA-R 


ee tee bitty 
err Ee 


Bicaive § tts beticssp ape cere eeritfe dhe eae Saas Pro tescy egettecnalh 
ppt tes hea naire opal ce caslod (AA CEN ee ete ST toed a ta Leta 
RA a CS RS Nar Ti Coa hes rane 


Approved For Release 2005/12/14 : CIA-RDP85T00875R001900030061-8 


of women of childbearing ayes has increased imaxkedly. Several 


{ a demographers believe that death rates may have hit a plateau, 
1 ; after declining for 50 vears. Estimates of the death rate 
ni. 
a range fron 14 per 1,060 to 17 per 1,009. The death rate was 
a 
: much higher in some states (e.g., in Uttar Pradesh, Bihar, and 
4 q Orissa) and lower in others (Kerala, Haryana, and Punjab). 
’ 3 Birth rate estimates range from 37 per 1,000 to 42 per 1,000. 
2 : Government plans to slow population growth are unlikely 
i to have much impact in the near future. The Indian government 
q : introduced a program of family planning in 1951, but implemen- 
q | 
4 a tation from its inception through 1964 was slight. Trom 1964 
: through 1972, public expenditures on family planning rose 
a eightfold. Unfortunately, 1972 expenditures may prove to be 
: bs . a peak since family planning expenditures fell 13% in 1973 and 
a are budgeted to decline another 1% in FY 75* despite rapid 


inflation. The program has encompassed all means short of 
coercion: contraceptives of all types, sterilizations, raising 
the legal age of marriage, and reducing tax exemptions for 
large families. The government's family planning program has 


bogged down, as the encouraging momentum built up during the 


be ot ts 


late 1960s has been Gissipated. Ambivalence and scepticism 
toward population control at the top levels of the Indian 
government, the often mediocre quality of many family planning 


officials, and incompetent lower-level management have further 


*The Indian riscal year ends on 30 Jun of the year designated. 
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hindered porulation centre] performance. Even at its peak, 
the family planning program reached only a small fraction of 
the povulation, On the other hand, New Delhi's provision of 
tax, land, and welfare advantages to large families are pro~ 
natalist volicies that uncéerzmine its family planning goals. 


Not only are government birth control programs insufficient, 


4 


but also the pre-conditions for their success do not yet oxist. 


Although religion is not an cbstacle to birth control, tradition 


and ecconemics are. A larce family is a form of social security 


3 and parents, aware of the high rate of child mortality, 
: 4 continue having children until at least one son grows to man~ 
, 4 
: a hood. In addition, tradition required that a son be present to 
bs light his parents' funeral pyre. The low level of literacy 
a 7 and economic development also hampers the success of any birth 
1 4 control pregram. These conditions are not likely to change 
A rapidly in India, where 80% of the population lives in rural 
- areas where they are engaged principally in subsistence 
agriculture. 

E The cuality of the average diet is very low and mal- 

z; 

q nutrition is endemic. While most of the rural population 

q ° subsists on what they grow, the average urban wage-earning 

7 family spends nearly two-thirds of its budget on food, 

i Consumption of leafy vegetables is low, and meat is not eaten 

7 by many Hindus because of religious prohibitions. In most 
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«g homes, only non-perishable foodstuffs can he stored. ‘Thus 
foodgrains account for 80% of the calories and a major share 
q of the protein in the diet. With little margin for decreasing 
per capita conswiption, declines in foodgrain availability can 
4 ; quickly become disastrous. Despite massive foodgrain import 
4 ; campaigns, droughts in 1966, 1967, and 1972 caused serious 
food shortages in affected areas that led to increased deaths 
through lowered resistence to disease, if not by starvation. 
| In general, India's population can be considered immobile, 
with only 38 of the people residing outside of the states in 
which they were born. the strongest force for interstate and 
: intrastate migration is the lure of the large cities. The 
| percentage of the population living in urban areas increased 
from 18.0% in 1961 to 19.9% in 1971. Although small compared 
to the total population, this represented 108 million people. 
Furthermore, the migration to the cities has been accelerating. 
The continuing migration to urban areas further compli- 
cates the feeding and employment of the population. The Indian 
government pays a disproportionate amount of attention to its 
urban populations partly because of their sheer density, and 


partly because city dwellers are often more sophisticated and 


the cities potential trouble spots. -To fecda large urban 


| politically active. Low incomes and high unemployment make 
| populations requires complex food distribution systems, 


: ~)7- 
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unnecessary in rural areas. In an attempt to be responsive 
to urban food needs, New Delhi inaintains a food distribution 
syStem at subsidiced prices to supplement the free market. 

Since 1955, official foodgrain stocks have been distri- 

: buted in scarcity areas through government fair-price shops -- 
A STILLS 
: q small private seizes licensed to sell at fixed prices. Each 
# 

state establishes the prices of foodgrains sold in the fair-~ 
| price shops within its borders. In L965, the government greatly 
expanded the system of fair-price shops and also began the 
statutory rationing of foodgrains in some areas. Statutory 
rationing continues in Bombay, Calcutta, and the Durgapur- 
Asansol area of West Bengal. Under the more wide-spread 
informal rationing, consumers with identity cards can purchase 
limited quantities of foodgrains from the fair-price shops, 
while supplementing their rations through purchases on the open 
market. 

Foodgrain demand also is affected by the price and income 
elasticity of demand -- the degree to which changes in the 
price of foodgrains and average income will affect consumption 
of fceodgrains. Three factors lead to the exclusion of price 


elasticity from consideration: 


diet and substitutes are scarce, it is reasonable 


to assume that price elasticity of demand is low. 
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| « Since foodgrains make up such a large part of the 
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~ The few studies undertaken suggest that the price 
Glasticity of demand is in fact very low. 

- There is no reliable method for predicting changes 

in the Indian price structure ever the next decade. 
Therefore, it is assumed that the price structure remains 
basically unchanced. 

The income elasticity of demand foxx foodgrains on the ather 
hand cannot be ignored because per capita income levels probably 
Will change significantly over the next decade. Sample 
measurements of income elasticity in Incia by the FAO and the 
National Council of Applied Eccnomic Resesrch in New Delhi, 
each using several methods of calcvlaticn, range from .38 to 
-49. (An income elasticity of .45 means that for each 18% 

" per cay peta e 


increase in per capita income, the, dema:md for foodgrains would 


increase 0.45%.) 
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“OV. Supply Facters “4 


A. Government Policy 

Following the two disastrous droughts of the mid-1960s, 
governnent investment in agriculture increased sharply. 
Investment shifts favorable to agriculture alse occurred 
in industry -- priorities were given to producing fertili- 
zex, pesticides, agricultural implements, and products for 
other agricultural needs. Emphasis on agricultural invest- 
ment continued throughout the Fourth Five Year Plan, althozch 
investment in irrigation fell. considerably short of target 
(see Table 5). Fifth Plan investment goals give relatively 
less emphasis to direct agricultural investment, but increase 
allocations to fertilizer and electric power production. 

Although government policy establishing the level of 
agricultural investment plays an important role in expanding 
production, the conception and execution of agricultural 
programs also are important considerations. Agriculture 
has been hindered by the inconsistency of New Delhi's 
efforts to expand the fertilizer and electric power indus- 
tries and by inept administration, particularly over the 
production and supply of improved seeds, and the provision 
of credit to cultivators. The government also has been 
deficient in (a) promoting new research on dry farming and 
seed improvement; (b) initiating agricultural programs with 


adequate preliminary planning; and (c) introducing consti-~ 


tutional changes essential to the establishment and enforcerent 
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of national agricultural goals -~ states have virtual 
auconomy in matters relating to land and water rights. 

Impleinentation of agricultural policy has heen crrativ. 
During and immediately following agricultural crisis, 
agriculture has been given priority. After a few good har- 
vests, however, support invariably has been reduced, agri- 
cultural programs shunted aside, and long-term projects 
postponed. To counter recurring ayricultural crises, New 
Delhi has had a propensity for crash programs that tend to 
quickly fade away. The sharp dewn-turn in foodgrain pro- 
duction in 1972/73, for example, prompted New Delhi to 
institute an emergency program to raise foodgrain output 
through expansion of irrigation facilities and increased 
use of essential inputs. The program was ill-organized, 
had little lasting effect, and virtually no impact on production. 
Occasionally, ad hoc programs appear to be designed more for 
window-dressing than effectiveness. In late June 1974 a 
5-member Cabinet Committee headed by the Prime Minister was 
established to implemert an emergency plan to boost farm 
production in selected well-irrigated areas by providing 
all the fertilizers and insecticides required. The "emergency" 
plan is yet to be funded. 

Governnent neglect of the electric power industry has 
affected agriculture directly by limiting the effectiveness 
and availability of power and tubewell irrigation and in- 


directly by hampering production of materials ~~ fertilizer, 
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insecticides, coment, and pipes -~ needed to improve agri- 
cultural production and irrigation. During the Fourth Five 
Year Plan (1969-73) only 50% of planned additions to 
installed elcctric power generating capacity was achieved 

~~ 4.6 million kw. compared to a 9.3 million kw. plan. 

The shortfall has further increased the gap between demand 
and supply which is likely to persist through the next decade. 

Failure of the government to ensure priority consign- 
ment of crucial raw materials -- especially Giesel fuel 
and cement -- to the agricultural sector also has hampered 
production and irrigation. Government intervention has 
been limited to appeals by the Minister of Agriculture that 
non-farm sectors divert essentials - agriculture. 

In the 1960s changes in New Dethi's policies on agri- 
cultural prices, taxes, and subsidies improved the farmers' 
Capaci*y to invest jn agriculture. Farmers' terms of trade 
became incsc singly favorable until they peaked in 1967-68 
and since 19.1-72 have again been improving (see Chart 2). 
Since 1966, agriculture has been heavily subsidized and 
lightly taxed (see Table 6). Mrs.-Gandhi's concern with the 
nation's mounting inflation, however, prompted her recently 
to exhort state governments to increase agricultural taxes. 
She specifically requested taxation of incomes of wealthy 
land~holders -- currently virtually tax exempt -- and with- 
drawal of subsidies to power and water for irrigation, which 
also benefit wealthy land-owners in particular. Whether 


state governments will take this action against the, class 
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that provides much of their political support remains to be 


seen. For her part, Mrs. Gandhi in July 1974 withdrew a 
E 


4 majox federal subsidy to fertilizer sales. 


India's grain pricing policy in recant years has been 
= increasingly oriented to the interests of consume: rather 
than to those cf farmers.* Both support and procurement 
prices have been established annually for each grain. 
Support prices have been pegged so far below market prices 
as to be meaningless, however, and were abandoned altogether 


for this year's kharif crop. Procurement prices in the 


past two years have fallen far behind rising market prices 


Pla ear (see Table 7). 


. ee . New Delhi's programs for procuring foodgrains and re- 
distributing them at subsidized prices worked effectively 
to benefit both producers and consumers in the 1960s and 
early 1970s. During the late 1960s, the procurement price 
was set relatively high compared to the market price, thus 
supporting the grain market and providing an incentive to 
farmers. In those years harvests were good, the difference 
between market and procurement prices was slight and pro- 
curement was not difficult. Grain also was available on 


the world market at prices below those in India and often 


readily be supplemented by imports to meet seasonal needs. 


s Se eg ee ee ee « = * ° * ‘ 
*” This trend is a reversion to earlier consumer-oriented 
policies. 


eg 


| 
| 
| 
| 
| on concessional terms. Thus, domestic procurement could 
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New Delhi's redistribution program dealt mainly in wheat, 
which provided the larcast marketable foodgrain surplus 
Since the beginning of the Green Revolution. ‘The system 
mas effective hecause dependence on it was not pressing. 
The situation has changed since 1971. Domestic pro- 
duction -- especially of wheat -- hes fallen. vorld grain 


supplies have become tight and high-priced. Shortages have 
caused open marxet prices to soar and made procurement diffi- 
cult at any price, yet New Delhi granted only small raises 
in procurement prices and placed tight controls on grain 
trade. (See Table 7.) Consequently, production incentives 
have been dampened. 

Rather than concentrating on measures to increase 
grain production, Mew Delhi has shown a compulsion to tamper 
with the marketing process, usually with unfavorable results. 
In early 1973, the cgovenrment nationalized the wholesale 
wheat trade. Six months later, after wheat procurement fell 
off drastically, the scheme was abandoned and plans to 
nationalize the rice trade were dropped. Early this year, 
in another move to boost procurement New Delhi established 
wholesale and retail price ceilings for wheat and ordered 
wholesalers to earmark half of their wheat purchases for 
resale to thegovernment at somewhat lower prices. The 
policy has encouraced cultivators to shift to other crops 
(despite their lower yields), to hoard grain and to sell 
illegally, thereby circumventing government goals in all 


instances. 
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The execution of agricultural policies established by 
the central government is often frustrated or at least 
modified by the states, which have constitutional authority 
for the development of agriculture. Because New Delhi has 
been unwilling to impinge upon state authority, conflicts 
between national and local interests are not easily resolved. 
bfforts to make states earmark Project funds in order to 
! maintain the pace of construction tend to be defeated in 
| periods of rapidly xising costs and resource constraints, 
as is now the case. As a result, construction schedules are 
frequently delayed. Theoretically, the states must conform 
their plans to contral government priorities in order to 


obtain assistance -- states are dependent on the central 


| 

| 

| ; 

| government for about a third of development funds. In 

| practice, the states have easily circumvented such stipula~ 

| tions and followed their own priorities. 

A major failing in federal-state relations is that New 

| Delhi has no national policy regarding interstate rivers, 
which are solely the property of the states through which 
they flow. All too often, irrigation schemes which are eeaeian 
to regular and consistent increases in foodgrain production, 
are stalled by state controversies over the Sharing of water 
from major rivers. The Navagam Dam to be built across the 


Narmada River in Gujarat has been delayed since the late 1960s 


because of a dispute among the four states Sharing its waters 
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over the height of the dam. Interstate disputes are also 
stalling development of the Krishna-Godavari and Cauvery 
Rivers. 

Allocations for major and medium-surface Lcrigation 
have been increased from Rs. 11.7 billion in the Fourth Five 
Year Plan (1969-73) to Rs. 24.0 billion in the Fifth Plan 
(1974-78). Irrigation construction, however, usually falls 
short of planned targets. E.g., the area to be irrigated 
by canals in the Fourth Plan was underfulfilled by a third. 
Furthermore, state governments are inclined to focus on large 
irrigation projects -- e.g., dams and canals that may take 
8 to 15 years to complete. Their preference for extensive 
rather than intensive irrigation could slow the growth of 
grain production because high-yielding varieties require the 
assured and controlled water supplies that are best provided 
by intensive schemes. Moreover, the lack of technical 
studies required for some of the Fifth Plan's irrigation 
projects for drought-prone areas will preclude their imple- 
mentation during the plan period. 

Medium- and long-term farm credits are to be increased 
85% to Rs. 24 billion during the Fifth Plan. Such credits 
finance private, small scale irrigation projects as well as 
purchases of equipment and materials. Credit distribution 
has been uneven, the bulk of it going tu the larger, wealthier 


cultivators who have accounted for most of the increases in 
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grain output since 1966. Disproportionate shares have also 
gone to selected states, especially to Gujarat, Maharashtra, 
Punjab and Tamil Nadu. Because the development of private 
tubewell irrigation has approached its limits among wealthy 
Jandowners, the moximization of credit effectiveness requires 
that the major share now be directed to the small farmers. 
There are no signs that such a reorientation of credit is 


ir che offing. 
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IV. 3B. Prosvects for Growth in Foodarain Preduction 


a at amt at cee tt serrate ine we erence oan 


Increases in productivity are the key to greater OneSpuT, 


The Draft Fitth Plan (1974-78) recognizes this. Under the 


A Fifth Plan, fooccrain output is to increase by 4.2% per year; 
ig 
iq with acditional crop area expected to account for only about 
. : one-fourth of the increase, improved productivity is to pro- 
a vide the other 75% of growth. Although the plan sets out a 
7 l0-point "multipronged effort" to achieve its goals, the 
: key factors will be improvements in the supply and utiliza- 
| | tion of water, seeds, fertilizer, and credit. India irust 
.. | also increase preduction of Apnersed crops, principally 
4 ‘ cotton, oilseeds, jute, and sugarcane, whose growth output 
a ae has lagged behind that of foodgrains since the mid-1960s. 
| : i The non~food creps will compete with foodgrains for land, 
he 
= irrigation anda other resources needed to raise yields. 
4 Irrigation -~- the Key Production Constraint 
2 | Increased foodgrain output depends mainly on improving 
— ; 
: yields in areas already under cultivation. Irrigation will 
be the main constraint. Fertilizer, HYV seeds, pesticides, 
q : and farin machinery can be mate available in a relatively 
5 
‘ Short time. The labor supply is ample; indeed, the change 
a ! in production techniques associated with the new seeds has 
‘ the social, as well as economic, virtue of shortening the 
ae . 2 Slack period, which is the major source of rural under- 
ae employment. But construction of major irrigation systems 
| md ie 
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requires considerable leadtime -- at least five years and more 
4 often 20 yoars -- befure appreciable benefits can be obtained. 
Moreover, tubewell exploitation of groundwater, which has 
_ 3 accounted for 2/3 of the increase in irrigated area since 1965, 
is almost fully developed in some areas. 

Only a small part of the 142 million hectares of India's 
net cultivated land* is watered well enough to take much ad- 
vantage of the HYV secds. Between 75% and 808 of the culti- 
vated acreage has no irrigation whatever. Furthermore, of the 
30-35 million hectares irrigated, apparently only 7~10 million 


have sufficient water to grow more than one crop a year. 


Because most medium and large scale irrigation systems were 
designed for extensive rather than intensive irrigation**. 


Extensive systems account for about 40% of the.area currently 


a irrigated. They provide wide areas with a little water to 
, 
j supplement rainfall, but rarely the large and controlled supply 
A needed to multicrop HYVs. Many fail to provide even enovgh 
i water for a single crop. Moreover, in much of the area, 


gravity carries water from one field to the next, and with it, 
much of the fertilizer and plant protection chemicals. Water 


depth in individual fields cannot be controlled sufficiently 


* Estimates of irrigated land vary greatly depending on the 
definition and estimating prodedures used. For example, 
Indian government data on irrigated area and increases planned 
normally refer to gross area, i.e. any of. the irrigated area 
that produces more than one crop is counted more than once. 
India's draft Fifth Plan states that gross cropped area in 
1973/74 was about 169 million hectares. 

** For the most part, extensive distribution systems were 
designed to provide about 1 acre foot of water per year, com- 
pared with the 3 to 4 feet needed for NyYv. 
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for HYVs, and sometimes the drying of fields in time to 
harvest the new, early maturing varieties is not possible. 

Poor Crainage is also a major problem. By 1970, about 
L5 miliion acres, or an area equal to one-sixth of all 
irrigated land, had been damaged by water-logging and 
salinity caused by inadequate drainage, leaking irrigation 
ditches, and poor water management. ‘The deteriorated area 
increases each year. If foodgrains can he grown at all in 
such areas, yields are low. 

Tubewells and other minor irrigation systems capable 
of providing the water supplies needed for effective use of 
HYV seeds have increased rapidly. The number of private 
tubewells rose from 113,000 in 1955/56 to 556,000 in 1971/72. 
In the same period, government tubewells increased from 
14,000 to 18,800. In addition to the pumps in tubewells, 
more than 2 million diesel and electric pumps lift irriga- 
tion water from ponds and rivers. They are widely used to 
Supplement canals or other irrigation systems by improving 
water supply, control and drainage, and by extending irriga- 
tion periods well into the dry season after dams and ponds 
have gone dry. Thus, it is difficult to attribute increases 
in irrigated areas to any one source. The Indian government 
reports that tubewells have proliferated at an increasing 
rate, as indicated below, and now account for about 35% of 


the area irrigated. 
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(thousand hectares) 


1955-59 1960-65 1.96670 
Increase in Net Area 
Irrigated 1,903 1,682 4,949 
Canals 985 577 1,570 
Minor surface water 
schemes 367 ~258% 198 
Groundwater (mainly 
tubewells) 551 17363 3,181 


* Decreased because tubewells replaced minor surface schemes. 


irrigation Prospects 

Significantly, there has been a majox acceleration in 
the rate of growth of the net irrigated area since the 
mid-1960s, of which about two-thirds was from more rapid 
growth of groundwater and the other one-third from canal 
irrigation. The net increase in irrigated area averaged 
about 1 million hectares per year in the late 1960s. The 
gross area irrigated (net area irrigated plus multiple 
cropping on irrigated land) increased by an average of 1.3 
million hectares annually during the same period.* 

Preliminary data for 1973/74, the last year of the 
Fourth Five Year Plan, show the goat 7.1 million hectares 
of gross irrigated area was achieved as planned (see Table 8), 
Yaising the average increase to 1.4 million hectares per 
yea. The draft Fifth Plan calls for a further significant 
increase of 11.2 million hectares in the next five years, 


for an average increase of 2.2 million hectares per year. 


* Unfortunately, data on irrigation added during the 1970s is 
available only on a gross basis, but even so, it is helpful 
in determining trends. 


~ 3) 
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Gross cropped area is to be increased from an estimated 
169 million hectares in 1973/74 to 180 million hectares in 
1978/79. In the next five years expansion of groundwater 
irrigation is expected to continue at a high rate, 4.5 
million hectares vs. 4.0 in the past. five years, and 

canal irrication is to expand at double the past rate (see 
Table 8). Other information, most of it also included in 
the Draft Fizth Plan, indicates that there are serious 
obstacles to expanding either form of irrigation at a fast 


pace. 


The assumption that the rapid rate of groundwater 
developrent can be continued is cptimistic for a number of 
reasons, but principally because the grouncwater resource 
has already been highly developed in areas favorable to its 
adoption. The Fifth Plan states that "In some states, such 
as Gujarat, Haryana, Punjab, Pajasthan, and Tamil Nadu, 
development of groundwater will be reaching its limit during 
the Fifth Plan period." While the GOI, lacking extensive 
groundwater Surveys, may not be accurate in this assessment, 
it is quite likely groundwater Geveloprent in such areas will 
be slowed. The states cited ~~ all located in northwestern 
India ~~ include areas where private tubewell expansion has 
been rapid because the farmers were comparatively well off, 


having relatively large farms and access to some canal 
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irrigation. They installed tubewells to improve water 
control and to plant the HYV seeds, particularly wheat anda 


second crop of rice. Those large farmers who have not 


already installed tubewells may consider the incentives for 


E 6 , doing so less strong than formerly because of Shortages of 
oO Maar: ‘GaVverse 
HYV sced and other inputs, inflation, and, government policies 


a on grain prices and land reform. 
The alluvial areas of northeastern and coastal India 
remain the major area for further groundwater development. * 
Groundwater is abundant in the alluvial plains, but its 
utilization has lagged, partly because farmers in those 
ifs ; areas expect plenty of rainfall (if not too much) Guring the 
monsoon season, but primarily because of social and institu- 


: tional factors. The alluvial northeast encompasses most of 


India's 37 million hectares of rice land; the fragmentation 

i and small size of average holding and high incidence of 
tenancy make tubewells uneconomic or unfinanceable for most, 

. For a tubewell to be profitable it generally must irrigate 

at least 4 hectares. Few rice farmers have plots that large,** 

or the funds and willingness to pool with neighbors. Never- 

theless, the pate of groundwater development has started to 


= increase in the plains in the past two years. With 


* A large share of Peninsular India consists of hard rock 

areas With limited groundwater resources. Wells in such areas 

a are expensive to drill and often do not find water. In some 
parts, the resource is apparently nearly fully developed. 

fe ** For all of India (including the larger wheat, coarse grains, 

BS and commercial crop farms) the latest available data (1961-62) 
shows that 89% of the farms have 533 of the land in holdings 
of 6 hectares or less and about 2/3 of the farms have 2 
hectares or less. 
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institutional encouragement ~-- which is nies ~- the rate 
could accelerate. 

Moreover, factors working against a net increase in irri- 
gated area will] be gathering strength. During the period of 
the Fourth Plan, it was expected that 1.6 million hectares 
of irrigation would be lost by tubewells going out of opera- 
tion; in the Draft Fifth Plan the figure has been raised to 
3 million hectares. Therefore, to get a net increase of 
4.5 million hectares of tubewell irrigation in the next five 
years, the gross irrigated area must increase by 7.5 million 
hectares. To some extent the 3-million figure allows for 
discrepencies in data, but largely it Padiedts recognition 
that tubewells have a limited life es filters clog and pumps 
and motors become unserviceable -~ that improper drainage 
will render some lands saline, hence unusable, and that over- 
exploitation of the water supply will lower the water table, 
probably putting a number of wells out of operation. 
Furthermore, if current land reform laws were to be enforced, 
large land holders would be inclined to put many wells out 
of operation and defer new installations because the laws 
generally provide for lower ceilings on holdings of irrigated 
land than on non-irrigated land. Moreover, diesel and 


electric power shortages could continue to restrict use of 


all small scale irrigation pumps for many years. 
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A faster pace of surface irrigation development will be 
necessary to cenpensate for a possible slowing in groundwater 
develcpment. Conpared with ebout 3.1 rillion hectares of 
Gross are2z acced from all types of surface irrigation schemes 
in the past five years (far below the target of some 3.9 
million hectares), 6.7 million hectares ere to be added in 
the next five years. Allocetions for major and medium 
surface irrigation are to increase from Rs. 11.7 billion in 

the Fourth Plan to Rs. 24.0 billion in the Fifth. Priority 

is placed on completion of on-going projects which account 

; for almost 90% of the planned additions. There is nothing 

| in the Fifth Plan, however, to convince one that achievement 

of objectives will be greater than‘ the past Plans. In those, 

too, priority was given to corpletion af on-going projects 

| and larger allocations were made for their completion. The 

GOI rightly blames the shortfall largely on sharply rising 

project costs, inadequate project prepazations, and changes 


in project design. All of these factors remain and rising 


costs are likely to be even more of a problem. Because 
irrigaticn is a State responsibility, there is little that 
New Delhi can Go. Attempts to persuade the States to earmark 
funds for irrigation have been unsuccessful in pericds of 
inflation and resource restraint. Inevitably the result is 


prolongaticn of construction schedules. 
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To improve utilizetion of existing irrigation schemes, 
the Fifth Plan preposes to establish a Command Area Develop- 
ment Authority. The Authority would deal with all problems 
hindering utilization, such as control of flow, distribution, 
drainage and soon. Its influence would extend over 15 mil- 
lion hectares and 59 major irrigation projects. It is likely 


to be so severely nandicapped by lack of survey data and 


fore the 1980s. 

In summation, one can not be optimistic about increases 
in production being achieved through additional irrigated 
areas. We expect that the gross area irrigatéd could increase 
by about 1.4 million hectares per year, as it has in recent 
years, and that this increase would permit the gross area 
Sown to increase at about the seme rate. There appears to 


be little prosvect that: the rate will be speeded up during the 


4 a next ten years. If we assume that the additional land will 


be divided on an 80-20 basis of foodgrains to non~-foodgrains 


fl much as it was during the 1960s, about 11.2 million hectares 


— * of foodgrains will be added by 1985, or an increase of 0.8% 
4q 4 per year, compared with about 135 million hectares devoted 
4 Ke to foodgrains at present. Yields on this land will increase, 


however, to the extent that it is planted with HYV seeds and 


adequately fertilized. 
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Indian Fertiliver Preduction 


| Increased fertiliser production is un essential part of 


a , India's effort to increase agricultural production. Under 
favorable irrigation and weather conditions, the application of 
one ton of fertilizer yields incremental production of as much 


as 15 tons of food grains. 


Consumption of fertilizer in India is low relative to demand 
and relative to usage in other countries (see below). 


Nitrocen Cons umption, Leys. 
kg/hectare of arable land) 


Country Rate 
Netherlands 441 
Japan L61 
Egypt 123 
UK 129 
US 38 
Pakistan se 
India 11 
Australia 3 


The great potential for increased fertilizer use, the 
balance of payments strain of fertilizer and/or food imports 


and the recent difficulty of finding adequate fertilizer or 
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a | food to import have led to planned majer expansions of both 
: | nitrogenous and phosphatic fertilizer capacity. (India 

q | produces no potash.) Plans call for installed capacity to be 
« | raised to 7 million tons of nitrogen and 1.7 million tons of 
i | phosphate during the Fifth Five Year Plan (1974-79), a more 
q | than three-fold increase. 

: Indian Fortilizer Production Capacity, 

F: Present anu rrovectac, L&74—-79 

4 (million metric tons) 

4 

& Nitrogen Phosphate Total 
s Present Capacity 129" 6 2.5 
s Projects expected to be 

= completed during 1974-1979 2.2 6 2.8 

q Projects in approved or 

et planning stages 2.9 5 3.4 
7 Total 7.0 1.7 8.7 
4 Construction delays are common, however, and because a 
. substantial portion of anticipated new capacity is still in 
; the planning stages, the capacity goals are not likely tc be 
q met until the early 1980s. Moreover, actual production is 

. likely to be considerably below capacity. Capacity utilization 
‘ of Indian fertilizer plants in recent years ws only 70%. 

4 Projecting Indian fertilizer production based on an improved 
qi utilization rate of 75% provides the following estimates of 
, domestic fertilizar production through 1985. 

a 
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Capacity Production Capacity Prec ection 
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Nitrogen 4.1 ob 8.4 3 


6. 
Phosphate 1.2 9 2.0 345 


Total 5.3 4.0 10.4 8 
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Fertilizer Demand and Consumption 
SSS ae eS 
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India's consumption of fertilizer has been increasing 


at an average annual rate of about 17% since 15964 when 576,000 


n estimated 
i at / cost of $250 


tons were uscd. Consumption last year totalled 2.8 million 
a 


tons,*zbout half of whi 
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million aonlees: Jomestic preéuction will not be increased 
sufficiently to cover estimated demand Guring the next Gecade. 
Comparison of our production ferecast with the IBRD's 

projections of fertilicer germane vields the estimated deficits -- 


to be covered by imports -- tabulated below: 


' million metric tons 
LLL ON MELT IC TONS 


1974 1979 1985 
JN P905 Je. P905 N_ PoOs 
Consumption Les 6 | 4.0 de Sie 2.8 
Preduction ae <n 8 9 6.3 Le5 


09 74 Pa 5 1.3 
for nitrogen prcduction 


4 

Deficit of ay 

New projects that wave based on fuel oil as feedstock/were 
conceivec before the recent increase in petroleum prices. If 
the fifth plan were to be inpletented as it stands, nearly half 
of the 7 million tons of capacity would be based on fuel oil, 
a third cn naphtha, about 10% en coal and less than 7% on 
NATURAL 
nabepet gas. India is planning a major expansion of coal 
production during the fifth plan and is considering design 
Changes that would facilitate cenversion of new plants from : 
WwIncluding nitrcgen, pacsphercus, Shd polasn HULFLOne Daser , 
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petroleum to coal, Changes in plant design, or changes in the 
’ GRE x, 

feedstocks such as a major shift to coal ts likely to cause 

delays and entail losses of domestic production that could 


necessitate additional imports. 
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Continuous supplies of pions quality seeds are required 
to accelerate -~ or even sustain -- agricultural production. 

As hybrid varieties (most varieties of maize, sorghum, and 
millet) must be grown from newly purchased seeds, area 
expansion of these crops is entirely dependent on expansion of 
the seed industry. Seed of self-pollinated varieties (e.g., 
rice and wheat) must be replaced every four or five years for 
optimum maintenance of varietal characteristics. The draft 
Fifth Plan stresses the provision of breeder and foundation 
seed* to the seed industry. Proposals for accomplishing this 
are inadequate, however, according to World Bank experts, who 
have an on-going project in India's seed industry. 

Output of certified cereal seeds is to double in the next 
five ,ears. While this is a large increase, it would only 
raise certified seed coverage from 4% to about 8% of the area 
currently under HYV wheat and rice. At the same time, HYV 
foodgrain area is expected to increase from 27 million hectares 
to 42 million hectares, a 9% annual increase. Obviously, a 
much larger seed production effort is needed. Without it, 
much of the HYV area will continue to be planted to low quality 
seeds. 

A faster growth of certified seed output will involve a 
substantial restructuring of the seed industry, from production 
produced in very small qualtities at research stations. Only seed derived 


fran foundaticn seed in one generation and roeeting legal standards of 
genetic and physical purity is suitable for certificaticn. 
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through processing, distribution and marketing. The industry 
has been sorely troubled, especially in 1969/70 when the states 
withdrew from direct contracting and curtailed their own seed 
production. Presently, in addition to some private groups and 
and corporations, and State agriculture departments, the bulk 
of certified seed production is accounted for by the public 
sector National Seeds Corporation (50%) and the 

World Bank assisted Tarai Development Corporation (258%). 
Expansion of these two institutions is limited by lack of land 
and increasing managerial and logistic problems associated 
with expansion. 

The Fifth Plan proposed that State Seed Corporations be 
established to produce seeds. The World Bank believes these 
would not be sufficient and has proposed that a private/ 
cooperative seed industry be developed with public credit and 
that an effective certification system be developed by the NSC, 
Only a few states have agencies to enforce certification 
standards, and they are largely understaffed. Likewise, staff, 
funds, and physical facilities at State universities are 
inadequate to produce breeder seed without curtailing development 
of new varieties. 

Weather Patterns 
India's foodgrain output will no doubt continue to be 


highly irregular because of variations in the weather, 
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Nevertheless, output projections for even one year must be 


1 made with the assumption of normal ox average weather, 

q because there is no reliable methedology for predicting 

, | weather patterns. Yet some climatologists agree that the 

7 favorable world climate of the last 50 years seems to be 

4 

4 ending and that disasterous consequences may be in store for 

% 

q world agricultural output. Moreover, one popular Climatologist, 
i” : Dr. Reid Bryson of the University of Wisonsin, includes the 

ie \ 
ae : ! drier parts of India among the northern hemisphere areas that 


are undergoing rapid and long range deterioration in climate. 
His findings might warrant a somewhat pessimistic shading in 


long range estimates of Indian agricultural performance. 
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Vv.  Foodgrain Shortfall 

During the period 1950 to 1973, Indian foodgrain 
production grew at an annual trend rate of 2.7%.* The growth 
rate slowed during this period -- from 4.2% during 1950-1960 
to 2.3% during 1960-1973. 

For reasons already mentioned, growth over the next 
decade will be more difficult to achieve than in the past, 
Although weather conditions are the most important factor in 
foodgrain production in any one year, projections of production 
over the long term can with impunity assume a normal distri- 
bution of weather variations over the years. Changes in 
government policy, however, can have a significant effect on 
the growth of the agricultural sector. Therefore, two alter- 
native growth rates for eouaenatn production aré used ~- 2.0% 
and 2.5%. We believe that both estimates are within India's 
capability, and that government actions will determine which 


estimate proves more accurate. 


In estimating demand for foodgrains in 1985, the growth 
- in population and the change in per capita income are employed. 
R ‘ : . i“ ae 

; Using an estimated population growth rate of 2,2%, India's 


~ population in 1985 would be 736.9 million. Change in per 


Bo *AIL trend qrowth ratés are calculated by fitting an 
_— exponential regression curve and are therefore estimates of the 
A trend of procuction rather than absolute production growth 
rates. By emphasizing the trend of production instead of the 
magnitude of increase, the rates presented are more relevant to 
future projections. 
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capita income is estimated from two sets of data, First, to 
estimate future change in net national product (NNP), the past 
growth rates of real NNP for India during several pariods were 


examined. During 1950-1973, the growth trend rate of real NNP 


was 3.4%. Uniike foodgrain production, real NNP growth has 
slowed only marginally, from 3.4% during the 1950s to 3.2% 


since 1960. Second, in recognition that the projected growth 


q of foodgrain production is one of the determinants of future 

q : NNP, a linear correlation was made to determine the influence 

q . that changes in foodgrain production had on changes in NNP.* 

a The rates of real NNP that correspond to assumed growth rates 

s of foodgrain production of 2.0% and 2.5% are 2.97% and 3.11%, 
respectively. The growth rates of real NNP were then adjustec 
for population growth to yield estimated growth rates for real. 
per capita NNP, which, in turn, were combined with the 

‘ estimated income elasticity of demand for foodgrains -~- 0.35 ~-- 

RO to give the change in demand due to per capita income change. 

A projected growth rate of 2.0% yields foodgrain production 
of 130.6 million tons in 1985 and 2.5% yields 138.5 million 
tons. The growth in demand, considering both population growth 


and change in real NNP, ranges from 146.2 million tons to 147.3 


a The resulting regression Tine was Y = 2.41557 + 0.27795 X, 
ve where Y represents the annual percentage change in real NNP and 

X represents the annual percentage change in foodgrain production. 

R2 = 0.776725, which was considered high in this context where 

es numerous other factors also affect NNP. For projection, these 

KO other factors are assumed to be random. 
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million tons. These projections yield an estimated gap between 


q demand and domestic production ranging from 8.8 million tons 


to 15.6 million tons in 1985. 
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q 3 | VI. Financing Develowsent and Grain Imports 

: q India's economic development plan is in trouble. 

| q Development allocations in all sectors have been greatly 
q a reduced by inflation -- now running at a 40% annual rate. 
q q New Delhi also is having difficulty raising additional 

A ] revenue. Farm income, the major potential source of new 
; revenue, remains virtually untaxed. States -~ who have 


constitutional authority for imposing agricultural taxes -- 


have refused to do so and New Delhi has not forced the issue. 


Meanwhile, non-development expenditures are increasing faster’ 
than revenues and the country faces a record budget deficit. 
Funds for agricultural development will remain scarce. 
Worldwide increases in petroleum, fertilizer and food- 
grain prices have greatly aggravated India's chronic balance 
of payment problems. These three imports will take about 80% 


of this year's expected export earnings of $3.5 billion. 


Massive foreign aid inflows ~- which until recently 


: i bailed India out of its foreign exchange difficulties -- have 
been drained by debt servicing charges ($718 million in 1974) 
that will take about 60¢ of every economic aid dollar in 1974, 


Prospects for substantially increased economic aid are not 


Re 


oe 


good. And New Delhi's estimated $1.6 billion in foreign 


exchange reserves will be drawn down sharply to pay for this 


year's purchases abroad. 
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Raw materials and spare part imports are needed to 
increase industrial production and exports. Exports, 
however, cannot finance increased import costs as export 
prices are increasing much nore slowly than import prices. 
Chronic balance of payments strictures are likely to worsen. 
India wl] «ve unable to pay for increased foodgrain imports 


without incixeased foreign ait. 
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TABLE 1 


n° 3 India: Foodgrain Production, 1949-74 
. 
Eg ae — ; ___ Million Metric Tons 
/ Rice _ Coarse 
Crop Year®/ (Milled) Wheat Grains?®/ Pulses  Totale/ 
1949/51 23.54 6.39 16.82 8.16 54.92 
1950/51 20.58 6.46 15.38 8.41 50.82 
| 1951/52 21.30 6.18 16.09 8.42 52.00 
! 1952/53 22.90 7.50 19.61 9.19 59.20 
. 1953/54. 28.21 8.02 22.97 10.62 69.82 
; 1954/55 25.22 9.04 22.82 10.95 68.04 
| 1955/56 27.56 8.76 19.4 11.04 66.85 
| 1956/57 29.04 9.40 19.86 11.55 69.86 
| 1957/58 25.52 8.00 2122 9.56 64.31 
| 1958/59 30.85 9.96 23.19 13.15 77.14 
: | 1959/60 31.68 10.32 22.87 11.80 76.67 
1960/61 34.57 11.00 2474 1270 82.02 
1961/62 35.66 12207 23.22 11.76 82.71 
1962/63 33.22 10.78 24.63 - 11.53 80.15 
1963/64 37.00 9.85 23.72 10.07 80.64 
1964/65 39.31 12.26 25.37 12242 89.36 
1965/66 30.59 10.39 20.92 9.94 72.35 
1966/67 30.44 11.39 24.05 8.35 74.23 
1967/68 37-61 16.54 28.80 12.10 95.05 
1968/69 39.76 18.65 - 25.18 10.42 94.01 
1965/70 40.43 20.09 27.29 11.69 99.50 
1870/71 42.23 23.83 30.55 11.82 108.42 
1971/72 43.07 26.41 24.60 11.09 105.17 
1972/73 38.63 24.92 22.16 9.49 95.20 
-1973/749/ 43.5 22.5 27.5 9.5 105.0 


a. 1 duly - 30 Sune 

b. Including grain sorghum, millets, corn, and barley 

G. Because of reunding, components may not add to the totals 
shown ; 

d. Preliminary : 
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Table 9 


India: Foodgrain Area, 1949-74 a/ 


Data as reportéd in official statise. 
between the sum of the components and 
unexplained in Inéian statistics. 

1 July - 30 June. 

Including grain sorghum, millets, corn, and barley. 
Preliminary. 


he totals are 


Million Heotaras 


Rice Coarse 

Crop Yearb/ (a hee) Wheat ' Grainsc/ ' Pulses Total 
1949/50 30.52 9.76 38.84 20.32 59.26 
1950/51 30.81 9.75 37.67. 18.68 97.32 
1951/52 29.83 2.47 38. 88 18.81 96.96 
1952/53 29.97 9.83 42.45 19.89 102.09 
1953/54 31.29 10.68 45.37 21.77 109.06 
1954/55 20.76 11.26 43.92 21.95 107.86 
1.955/56 3145 12.37 ‘46, 46 22.25 110.56 
1956/57 32.28 13.52 2e Q2 23.35 111.14 
1957/58 32.30 11.73 he OL 22.58 109.48 
1958/59 33.17 12.62 44.66 24.35 114.76 
1959/60 33.62 13.38 43.79 24.88 115.82 
1.960/61 34.13 12.93 $4.96 ' 23.56 115.58 
1961/62 34.69 13.57 44.73 24.24 L723 
1962/63 35.70 13.59 44.29 23627 117.84 
1963/64 35.81 13.50 - 43,93 24.19 117.42 
1964/65 36.4 13.42 44,35 23.79 LIBig 
1965/66 35.27 12.66 43.16 22.08 113.17 
1966/67 35.25 12.84 45.Q9 22.26 115.30 
1967/68 36.44 15.00 47,34 22.65 121.42 

' 1968/69 36.97 15.96 46,24 21.26 120.43 
1969/70 37.68 + 16.63 47.24 22.02 123.57 
1970/71 37.59 18.24 45.96 22.53 124.32 
1971/72 37.76 19.14 43.57 22.15 122.62 
1972/73 36.02 19.88 41.12 20.40 117.43 
1973/749/ 38.50 20.00 39.50 22.50 114.70 
Qe = The caiffterences 
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Table 3 


India: Foodgrain Yields, 1949-74 a/ 


_ —. Rilograms Per Hectare 


x 
. 


Ric2 Coarse 
crop Yearn/ (Milled) Wheat == Grain'sS/ Pulses ‘Total 
1949/50 77% 655 433 405 553 
1950/51 668 633 40g: 441 522 
1951/52 714 "653 414 448 536 
1952/53 764 763 462 463 580 
1953/54 902 750 506 489 640 
1954/55 820 803 520 500 631 
1955/56 874 708 448 476 605 
1956/57 900 695 473 495 629 
! 1957/58 790 682 495 424 587 
, 1958/59 930 789 519° 541 672 
| 1959/60 937 7720 522 475. 662 
1960/61 1,013 g51 528 "539 710 
: 1961/62 - Bg 028 890 519 485 705 
! 1962/63 931 793 556 475 680 
1963/64 1,033 730 540 416 687 
1964/65 1,078 913 572 520 757 
1965/66 869 824 490 444 636 
1966/67 863 887 533 377 644 
: 1967/68 1,032 1,103 608 534 783 
| 1968/65 1076 1,169 545 490 781 
| 1969/70 1,073 1,209 578 531 805 
1970/71 1,123 1,307 664 524 872 
| 1971/72 1,141 1,380 565 50). 858 
| 1972/73 1,072 1,254 539 465 811 
| 1973/740/ 1,130 1,125 696 422 828 


a All yields computed uSing unrounced data ror proauction ana 
area. Because of rounding, components may not add to the 
totals shown. ; 

b. 1 July - 30 gune. 

¢. Including grain sorghum, millets, corn, and barley. 

d. Preliminary. 
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Table 4 


India: Foodgrain X<mports 


nee Thousand Metric Tons 


Calendar Milled Coarse 
SS: Wheat Rice Grains = ° Total 
1947-5028/ 1,467 G28 702 2,796 
1951 3,064 761 976 4,801. 
! 1.952 Ppesicil 734 641 3,926 
! 1953 1,712 178 146 2,035 
| 154 200 635 Soo 843 
, 1955 442 269 ~— 7iL 
| 1956 1,113 330 Se 1,443 
c 1957 2,898 748 -~ 3,646 
" | 1958 2,716 397 139, 3,224 
- ; 1959 3,553 295 143 3,868 
e oN 
1960 4,386 699 ‘143 5,137 
: 1961 3,092 384 134 3,495 
4 | 1962 . 3,250 390 87 3,640 
3 : : 1963 4,073 483. 61 4,556 
E | 1964 5,621 645 113 6,266 
, 1965 6,583 | 783 229 7,462 
mv 1966 7,832 787 °° 1,739 ~ 10,358 
- 1967 6,400 453 1,819 8,672 
4 1968 | 4,166 446 482 5,694 
j 1969 3,090 487 295 3,872 
: 1970 3,425 206 -- + 3,631 
es 1971 1,814 240 -- 2,054 
1972 ‘NA Na NA 320 
_ 1973 NA NA NA. 4,200 
ao 1974)p/ NA EN NA 5,000 
Eo 4 a. Annual average ane 
: b. Estimated, 
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Pj Table 5 
a i India: Public Sector Investment 

A 
3 
i (By Percent of Total) 
f 
i 
i Agu tical Sector _ 
7 irrigation and tal 
i Agriculture 8/ Flood Control Total Industry Power Other Percent Billion Ruoces 
| Second Plan (1956~60) 11.0 9.0 20 24 10 46 160.0 
H Third Plan (1961-65) 12.7 7.8 20.5 20.1 14.6 44,8 199.9 85.8 
Annual Plan (1966-68) 14,9 7.3 22.2 23.3 18.7 35.8 190.0 64.8 
: 19693 14,1 8.8 22,9 20.4 21.5 35.2 100.0 21.8 
: 1970 14.9 §.3 23.2 18.4 20.4 38.0 160.0 25.2 
i 1971 14.1 8.0 22.1 19.2 19.7 39.0 189.0 30.8 
‘ i972 Plan 17.2 6.8 24.0 19.0 15.6 41.4 109.0 ag.5 
} 1973 Plan 15.8 6.9 22.7 17.6 i6.1 43.6 100.0 42.6 
| Anticipated Fourth 
} Plan (1969-73) 15,4 7.6 23.0 18.8 18.1 39.8 109.0 159.0 
{ Original Fourth Plan 
j (19§9~73) 15.5 6.9 22.4 21.3 15.6 7 100.06 155.5 
i Fifth Plan (1974-78) 12.8 7.2 ~ 20.0 24.0 16.3 39.7 100.0 372.5 


a. India counts grain purchases for the public distribution system as public sector investment. Such purchases 
are excluded from this tabulation. 
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Table 6 


India: Agricultural Taxesl/ 


i 
b 
t 


Million Rs. t 
—_—— Oe eeeeeeeeeeeeeeSSSSSsSsSsS(‘(‘ CON RS, i 
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Agricuitural 

Total Taxes as a : 

Plan Period Land Income Total State Taxes % of Total : 
First Plan i 
(1951-55) 653.4 48.2 701.6 2,514.2 27.9 ; 


Second Plan 
(1956-60) 910.0 85.0 995.0 3,795.8 26.0 


Third Plan 
(1961-65) 1,140.6 97.8 1,238.4 6,679.8 18.4 


Plan Holiday 
(1966-68) 1,023.6 109.7 1,133.3. 10,744.4 © 10.7 


Fourth Plan ; i 
(1969-73) 1,076.8 124.9 1,201.7 16,937.8 7.0 : 


i. Annual average. : ei 
ao 
ia : 
i 
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Table 7 
India: Trends in Government Procurement and Wholesale Grain Prices, 1968-74 
(1968 = 100) 
Wheat Rice 

Year ProcurementL/ Wholesale2/ Procurement Wholesaic2/ 
1968/69 100 190 100 100 
1969/70 "200 105 102 100 
1970/71 100 102 1903 103 
1971/72 100 : 102 102 104 
_1972/73 100 109 . 105 i218 
1973/74 (ist Half) 100 104 . 105 137 
1873/74 (3nd Half} 100 118 1400~CO 152 
1974/75 April/May 138 1703/ 140 1743/ 


iL. Mexican/Common White Procurement 
2. Average of Fiscal Year 
3. Week of 4 May 1974. 
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J Table 8 


4 
At. 
iq | Increase in Gross Area Irrigated, Planned and Achieved 


1968-79 


: { 
q | Fourth Plan Period Draft Fifth Plan Period 
‘ | (1966/69 - 1973/74) (1973/74 ~ 1978/79) 

4 | Planned Peported __ Planned 


a Achievarant& 
ae | Canalsb/ 3.9 2.6 5.2 


= Minor surface ~ Be 
water schemes | 0.5 1.5 


2 3.2 
= Groundwater ap 4.0 4.5 


TOTAL Ted Jed +h12 
a. Preliminary 


;: b. Includes only major and medium surface water schems costing 


ere 
(ap cami 
i etalon beeeied Satan aeteatane th eee treet deat Lee neat ae the tndeenteeer me eee eee ne Teme Com: eat sant oP Oe te eee enced He 


Approved For Release 2005/12/14 : CIA-RDP85T00875R001900030061-8 


7 5 Tyee ites TAROT a F 


Table 84 


india: Projected Foodgrain Situation in 1985 
ns rojecred Foodgrain Situation in 1985 


Assumed Annual Growth Rates (%) 


Foodgrain Real Real NNP Foodgrain 

Population Production NNP Per Capita Demand 
2.2 2.0 2.97 0.75 146.2 
2.2 2.5 3.11 0.89 147.3 
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Foodgrain 


Production 


130.6 


138.5 


Results (million metric tons) 
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Year&y 
pest Lh ed le 


L95d/52 
T9SI/52 
I952/53 
L953 /54 
I9S4/55 


ISES/E5 
1565/65 
ISLE /6T 
1967/68 


1968/69 
1963/70 
1970/71 
*1971/72 
3972/73 
1973/74 est. 


Populetioni/ 
(viltion): 
363.4 


369.6 
376.1 


382.9 


399.2 
397.8 


665.8 
414.3 
423.3 
432.7 
442.4 
452.2 


462.0 
472.1 
482.5 
493.2 
504.2 
515.4 


527.0 
538.9 
550.3 
562.5 
574.2 
586.3 


Indias: 


Poodgzaim 


(Miditon Metric Tons) 
ee hetric Tonsy 


Production 


$50.02 
52.00 
39.20 
69.82 
69.04 
66.85 


69.86. 
64.32 
77LE 
76.67 
82.02 
. 82.71 


€0.35 
60.64 
89.36 
72.35 
74.23 
95.05 


94.01 

95.50 
103.4 
105.17 

95.20 
103.0 


_Imports¢/ 


4.8 
3.93: 
2.64 
O84 
0.7% 
Li44 


3.65 
3.22 
3.37 
5.14 
3.49 
3.64 


4.55 
6.26 
7.435 
10.34 
8.66 
5.69 


3.85 
3.58 
2.93 
0.48 
3.7 
5.0 


zsoduction, 


Chart Ii 


Imports, 


Total 
Available. 


55.52 
35.33 
@L.24 
76.66 
68.75 
69.29 


73.51 ° 
67.53 
er.ok 
21.8k 
85.52 
86.35 


84.70 
86.90 
96.8% 
82.69 
62.89 
200.74 


97.86 
103.02 
110.43 
105.65 

92.90 
108.00 


andi Por Canta, Avatloabittéy. 


Per Capita Availability. 


(Kilogram, Per Capita) 


53; 
451, 
163, 
134, 


La 


14950:-74; 


ndex of Bex Capita 
Boodgrain Avatlability. 
SROb Gea kD Ava tsapl Easy 


100, 
99.7 
396.5, 
120.3 
115.9 
B12.4 


118.3 
206.5, 
324.8 
323.5 
226.4 
424.8 


119.6 
120.3 
131.4 
ig?, 


107.2 
126.2 


121.6 
124.6 
130.7 
122.9 
112.4 
120.3 


: H 
a. Crop year, 1 July - 30 June. i : 


b. As of 1 July of the second year stated. 
c. Imports for January - December of second year stated, 
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‘India: Ratio of Anricultural to Industrial Prices, 1952-74 


Year 


1952-53 
1955-56 


1960-61 


. 1961-62 


1962-63 
1963-64 
1964-65 
1965~66 
1966-67 
1967-58 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 


Finished Manu- 
factured Goods 


Wholesale Price. Index 


100 
100 


any, . 
PS mwaer niger enpegon ae 
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Foodgrain 
Wholesale 
Price. Index 


LOQ 


73 . 


L102. 


100 
106 
116 
144 
L150 
178 
223 
195 
202 
201 
209 
240 
287 


112/14 : CIA-RDP85100875R001900030061-8. 


Ratio 

1.00 

73 

83 

80 

83 

89 
107 
103 
114 
141 
120 
116 
108 
105 
115 
121 
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